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ABSTRACT
It is vital that the next generation of young people develop scientific skills
to ensure global environmental sustainability and the capacity to solve
many of the global problems caused by narrow scientific thinking. The
aim of this article is to discuss the interest on studying science of
primary school students and how to engage them in science education.
We explore the perceptions of 709 sixth-grade students from Spain
aged between 11 and12 with regard to studying science using a
questionnaire entitled Scientific Competencies. Our findings show that
there is a growing interest in science motivated by the engagement of
primary school students in scientific learning that is transferable to daily
life. We discuss how this optimistic result could lead to more students
becoming interested in pursuing a career in science. We conclude the
article by discussing some of the challenges in relation to maintaining
students’ positive attitude towards learning about science.
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Primary education plays an essential role in the development of young people, to the extent that
access to basic education is a fundamental human right (United Nations 1998). During this early
stage of their education, children should receive instruction in essential science, which should be a
core element of the curriculum. Essential science includes science and maths, and in secondary edu-
cation this number is expanded to four closely connected areas of study: science, technology, engin-
eering and maths (STEM). However, despite the many advances in science education research, there is
still much to do to convince the wider public and the education community of the benefit of preparing
new generations to become scientifically literate citizens (Linder et al. 2011; Hodson 2003). In point of
fact, not all children engage with scientific knowledge in the sameway. Their motivation to learn about
science is influenced by different factors such as their previous knowledge, educational experiences
and their capacity to make meaningful connections between science and their personal context. As
explained by Garritz (2010), to foster a positive attitude towards science, education should facilitate
the transfer of scientific learning in school to the specific context of the student. Nevertheless, teaching
science is challenging for teachers, who have to meet curriculum requirements in a form that is stimu-
lating and engaging (Romine and Sadler 2016; Dolin 2007), ensuring that the students also develop
correct values and attitudes, and acquire specific scientific and technical knowledge that is relevant
to their social and academic development (Martín, Prieto, and Jiménez 2015).
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As suggested by different authors, this initial introduction to science may have an impact on the
students’ future engagement with scientific learning and their perception of scientific subjects. In the
long term, it may influence their inclination to pursue a scientific or technical career (Lupión-Cobos,
Franco-Mariscal, and Girón-Gambero 2019; Mato, Espiñeira, and Chao 2014; Yang, LaBounty, and
Ekker 2016). The study conducted by Silver and Rushton (2008) with Year 5 students found that
although, in general, students enjoy science and develop a positive attitude towards it at primary
school, they are not motivated to become scientists. In the Spanish context, similar studies have
uncovered some interesting findings with regard to the differences in attitude towards science
between primary and secondary school students. Whereas students in primary schools generally
have a receptive attitude towards science at this stage (Fernández Cézar and Solano Pinto 2017), sec-
ondary school students tend not to have a great deal of interest in the subject, and this attitude only
gets worse as they grow older (Vázquez and Manassero 2015; Logan and Skamp 2008).
For some time there has been a renewed interest in promoting scientific literacy, learning and
competencies in schools, not only in Spain but also around the globe (Rosales Sánchez, Rodríguez
Ortega, and Romero Ariza 2020; Cavas 2015; Laugksch 2000). De Boer (2011) explains this interest
according to two interconnected motivations. On the one hand, interest is driven by the belief
that a citizenry knowledgeable about science and technology will facilitate economic growth. On
the other hand, interest is motivated by the pressure to perform well in international assessments
such as the Programme for International Student Assessment (PISA) and the Trends in Mathematics
and Science Study, in which the assessment of maths and science is a central element.
This article explores the perceptions of students aged between 11 and 12 who are in the sixth
grade (Year 7 in the UK) of primary school with regard to science. It considers their inclination to
study and take an interest in science and looks at ways in which they could be more engaged in
science education by focusing on their ability to utilise scientific learning outside of the school
environment. We follow Georghiades’ (2000) idea that an understanding of how primary school stu-
dents transfer what they have learnt in science to different contexts is central to recognising the sus-
tainability of scientific learning and formulating the students’ attitudes towards science education in
the future. Behind this idea is the notion that student motivation increases when learning is situated
and transferable. There is evidence that shows a meaningful engagement with scientific knowledge
during primary school leads to a greater inclination to consider a career in science (DeWitt, Archer,
and Mau 2016; Nordine, Krajcik, and Fortus 2011; Arandia, Zuza, and Guisasola 2016).
The complexity of today’s society poses educational challenges that require an in-depth debate
as to what fundamental knowledge, capacities and skills students should have acquired at the end of
compulsory education, with a special focus on what competencies are necessary to achieve ‘good’
education results (Méndez, Méndez, and Fernández Rio 2015). A discussion on educational compe-
tencies must consider the process of transferring knowledge learnt in school to everyday contexts. In
more pedagogical terms, this discussion should allow us to check whether the objectives of the cur-
riculum are transferable to daily life. Of necessity, this process of transfer needs to be related to the
motivation to learn and the perception of the usefulness of learning. If students are able to transfer
what they have learnt to their personal context and recognise the value of that learning, they will be
able to develop a positive attitude towards new learning in the future. The transfer of learning needs
to be a process that fosters an affective entanglement in which learning is related to the lives of the
students in ways that make them ‘more passionate but also more just and critical through science’
(Zembylas 2016, 549). The transfer of learning from the classroom to real-life situations requires that
students understand their new knowledge and are able to make informed decisions about how to
use it. It also entails a commitment from teachers to engage in innovative pedagogies and develop
stimulating learning environments (García-Carmona and Acevedo-Díaz 2018).
For this research, we collected data from students who were in the sixth grade of primary edu-
cation during the 2018–2019 school year. From the data obtained, we draw conclusions as to
how children aged between 11 and 12 are introduced to the study of science (through the national
curriculum) and how the possibility of translating scientific learning to real-life situations influences
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their interest and early scientific bent. The results also allow us to explore different responses in
relation to gender and the type of school. On the one hand, looking at gender differences, we
propose to indicate to what extent the traditional tendency to associate scientific knowledge with
males is still present in schools. On the other hand, looking at the differences between schools
will allow us to explore whether the type of school influences the perception of scientific learning.
2. Method
The data for this descriptive and exploratory study have been collected using a questionnaire
entitled Scientific Competencies for the Sixth Grade of Primary Education. This has been designed
and validated through the research project FCT-13-6766, which is supported by the Spanish Foun-
dation for Science and Technology. For the development of this research tool, the previous work of
Pérez (2005), Vázquez and Manassero (2007, 2018) and Rodríguez Mantilla and Fernández Díaz
(2015) has been taken into account to ensure the validity and reliability of the survey. The internal
consistency of alpha 0,9073 shows good reliability, indicating that the tool covers the full breath of
the construct.
The questionnaire has 30 items distributed across 4 variables and the responses are presented in a
4-point Likert scale. It is preceded by some demographic questions intended to capture the personal
and academic characteristics of the participants. For the purposes of this study, we focus our atten-
tion on those variables that describe involvement in scientific learning and the transfer of that learn-
ing from the classroom to ‘real’-life situations. The Studies conducted by Romine and Sadler (2016) at
college level, and Toma and Greca (2018) with fourth grade students, have followed a similar meth-
odology to explore the attitude of young people to studying sciences. These studies were based on
the use of standardised questionnaires to measure the impact of different strategies to make the
study of sciences more attractive to students.
To avoid the researchers disrupting work in the classroomwe asked primary teachers to distribute
the questionnaires to their own students. The teachers who participated in this research were
recruited from the researchers’ own contact networks. They were provided with detailed information
about the research project and training in how to apply the questionnaire. Teachers collected the
data in May because at this time of the school year it is expected that schools will have completed
the teaching curriculum in the various subjects. We processed the responses from the students,
taking a quantitative approach in the form of descriptive statistics. This form of examining data as
Gorard (2021) explains ‘requires care, scepticism and determination’ (6) and enables us to provide
a simple, but meaningful interpretation. Underpinning this approach, is the intention of making
our study accessible to a wider audience. Finally, we discuss the results with the intention of provid-
ing further guidance for schools and teachers on how to introduce innovations in teaching methods
and improve the learning experience and motivation of students as far as science is concerned.
Participants
This study was conducted in 21 primary schools, of which 10 are state schools and 11 semi-private
schools.1 The sample comprises 709 students from the sixth grade of primary education, of which
292 (41.2%) are from state schools and 417 (58.8%) are from semi-private schools. In terms of
gender, 360 students are males (50.8%), which represents 22.1% of the total from state schools
and 28.6% of the total from semi-private schools, and 349 students are females (49.2%), which rep-
resents 19% of the total from state schools and 30.2% of the total from semi-private schools. The
sample is reasonably homogeneous in terms of its distribution in relation to the gender and type
of school variables, but students from semi-private schools predominate slightly. This information
is represented in Table 1, which provides the frequency distribution of gender and type of school.
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Ethics
This study was approved by the Ethics Committee of Pontifical University of Salamanca. All children
participating in the study read and signed forms of informed consent specifically designed for this
project. Local administration, head teachers, teachers and parents were also asked for consent. The
consent forms and the information about the project were presented in an accessible form for chil-
dren of 11 years old, ensuring that they understand the aims and processes of the study and that
their participation was voluntary. Questionnaires did not include personal data, so all the data
were collected and held anonymously.
3. Results
The analysis of the results on student experience and teaching method provides an introductory
evaluation of the students’ views on the teaching and learning process in general. This is relevant
to understanding how they perceive the process of learning about science.
Figure 1 represents the mean value for the four main variables. Involvement in scientific learning
has the highest mean value (3.13), followed by learning transfer (2.86). Student experience (2.84) has
a very similar value to learning transfer. Finally, teaching method (2.24) has the lowest value.
Figure 2 provides an overview of the responses to the different items of the questionnaire. This
representation provides relevant information about the different elements used to explore the per-
ception sixth-grade primary school students have of the teaching, learning and transfer processes in
science education. In this article, we focus our attention on the last two variables: involvement in
scientific learning and learning transfer. The highest score among the first 20 items (student
Table 1. Contingency Table: gender and type of school.
Gender and Type of School
Type of School
TotalState Semi-private
Gender of participants Male Count 157 203 360
% Gender 43,6% 56,4% 100,0%
% Type of centre 53,8% 48,7% 50,8%
% of the whole sample 22,1% 28,6% 50,8%
Female Count 135 214 349
% Gender 38,7% 61,3% 100,0%
% Type of centre 46,2% 51,3% 49,2%
% of the whole sample 19,0% 30,2% 49,2%
Total Count 292 417 709
% Gender 41,2% 58,8% 100,0%
% Type of school 100,0% 100,0% 100,0%
% of the whole sample 41,2% 58,8% 100,0%
Figure 1. Average values.
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experience and teaching method variables) emphasises the idea that students think everybody
should learn science in school (Item 8). We can see that students perceive their teachers motivate
them to learn about science (Item 16), that science lessons raise their awareness of health issues
(Item 13), that what they learn in science lessons is useful for their daily life (Item 9), that they
find science lessons interesting (Item 6) and that teachers encourage students to be interested in
scientific issues (Item 17). The items with lower scores are those associated with the teaching
method variable. We can see from these scores that students do not visit companies or businesses
engaged in scientific activities very frequently (Item 20c), that teachers do not regularly use labora-
tory materials during lessons (Item 19e), that teachers do not organise many visits to laboratories
(Item 20b) and that it is unlikely teachers will use materials from the library (Item 19d).
Involvement in scientific learning
The data show that the items with higher scores belong to the involvement in scientific learning vari-
able. As illustrated in Table 2, 61.5% of the students participating in this study chose the option often
as their main response, followed by 26% who chose always.
Figure 3 provides a more detailed insight into the students’ perceptions of their involvement in
scientific learning. Activities that take place in and outside of the classroom (Item 22 I like to partici-
pate in class activities with an average score of 3.46 and Item 23 I like to participate in extra-curricular
activities with an average score of 3.44) are those participants value the most, not only within this
group of items but among all the groups. Moreover, even the items that have lower scores within
Figure 2. Responses.
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the involvement in scientific learning variable (Item 25 I can express my ideas about science confi-
dently with an average score of 2.89 and Item 21 Teachers notice my interest in science with an
average score of 2.73) are close to a score of 3, showing that within this category the average
responses are far from rarely and very close to often. This indicates that students have a very positive
perception of the opportunities available for getting involved in scientific learning.
When looking at gender differences in relation to involvement in scientific learning, our data do
not show significant differences. Table 3 exposes this in more detail, showing that the difference
between the genders when choosing the response always is 6.4%, with males obtaining the
highest percentage. On the other hand, the difference between the genders when choosing the
response never is extremely low.
To summarise, we understand that the sixth-grade students participating in this study are very
enthusiastic about getting involved in scientific learning. Specifically, they are very interested in par-
ticipating in activities in and outside of school that allow them to expand their scientific learning, and
they are confident about expressing their knowledge of science. Students are also able to appreciate
the natural environment and they feel that teachers value their interest in science. Finally, there are
no significant differences in relation to gender, but the students in semi-private schools have a
slightly better perception of scientific learning.
Transfer of learning
Transfer of learning refers to the students’ perception of the applicability of the scientific knowledge
acquired in class to daily life. Table 4 shows that 6 out of 10 participants consider transfer of learning
happens often, whereas 2 out of 10 participants think it happens only rarely. We can also see that
13.4% of the students said they always apply their scientific knowledge to their daily lives, although
a very small group (2.3%) said they never apply their knowledge outside of school.
From the data presented in Figure 4, we can observe that the average of responses is between
2.16 and 3.20, therefore close to the third type of response (often). The highest average score
expresses students’ satisfaction with their scientific knowledge (3.20). This is followed by their par-
ticipation in activities related to recycling, cleaning and/or caring about animals and plants (3.04),
Table 2. Involvement in science learning: overall responses.
Frequency Percentage Valid Percentage Cumulative percentage
Scale Never 1 ,1 ,1 ,1
Rarely 88 12,4 12,4 12,6
Often 436 61,5 61,5 74,0
Always 184 26,0 26,0 100,0
TOTAL 709 100,0 100,0
Figure 3. Involvement in scientific learning: Item average score.
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their awareness of environmental issues and the use of natural resources (2.96), their interest in
scientific discoveries and advances (2.88) and, finally, the frequency with which they watch TV pro-
grammes about science (2.16).
Table 3. Involvement in Science learning & Knowledge: gender and type of School.
Involvement in science learning & knowledge: gender and type of school
Type of school
TotalState Semi-private
Never Gender Male Count 1 1
% of total 100,0% 100,0%
Total Count 1 1
% of total 100,0% 100,0%
Rarely Gender Male Count 21 21 42
% of total 23,9% 23,9% 47,7%
Female Count 16 30 46
% of total 18,2% 34,1% 52,3%
Total Count 37 51 88
% of total 42,0% 58,0% 100,0%
Often Gender Male Count 106 126 232
% of total 24,3% 28,9% 53,2%
Female Count 87 117 204
% of total 20,0% 26,8% 46,8%
Total Count 193 243 436
% of total 44,3% 55,7% 100,0%
Always Gender Male Count 29 56 85
% of total 15,8% 30,4% 46,2%
Female Count 32 67 99
% of total 17,4% 36,4% 53,8%
Total Count 61 123 184
% of total 33,2% 66,8% 100,0%
Total Gender Male Count 157 203 360
% of total 22,1% 28,6% 50,8%
Female Count 135 214 349
% of total 19,0% 30,2% 49,2%
Total Count 292 417 709
% of total 41,2% 58,8% 100,0%
Table 4. Transfer of learning: overall response.
Frequency Percentage Valid percentage Cumulative percentage
Scale Never 16 2,3 2,3 2,3
Rarely 161 22,7 22,7 25,0
Often 437 61,6 61,6 86,6
Always 95 13,4 13,4 100,0
TOTAL 709 100,0 100,0
Figure 4. Transfer of learning: Item average scores.
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Although female students chose always (228) more times thanmales (209), in general terms, there
are no significant differences between the genders when looking at the students’ perceptions of the
transfer of scientific learning.
We can observe differences between type of school in all the categories of responses, but particu-
larly for the main options (rarely and often), to which most of the responses are allocated. Students
from state schools gave the response rarely (55.9%) more often than those from semi-private schools
(44.1%). There is a more significant difference if we look at the response often, with 60.4% of students
from semi-private schools and 39.6% from state schools giving this answer. Finally, 56.6% of the stu-
dents from semi-private schools gave the response always, as opposed to 43.2% of the students from
state schools. The data suggest that the students from semi-private schools have a better perception
of their capacity for transferring scientific learning than students from state schools.
Looking at the relationship between gender and type of school with regard to the transfer of
learning as illustrated in Table 5, we found that girls (31.6%) and boys (28.8%) from semi-private
schools give the response often more than girls (19%) and boys (20.6%) from state schools. The
more negative response of rarely was given more by girls (26.7%) and boys (29.2%) from state
schools than girls (18.1%) and boys (26.1%) from semi-private schools, and we can also observe
some small differences between the genders. There are no significant differences between the
genders within the same type of school but some differences can be observed when the responses
across different types of school are compared. Our data suggest that girls from semi-private schools
have a better perception of their ability to transfer their scientific learning to contexts outside of
school.
Table 5. Transfer of scientific learning: Gender and type of school.
Transfer of scientific learning: Gender and type of school
Type of school
TotalState Semi-private
Never Gender Male Count 4 6 10
% of total 25,0% 37,5% 62,5%
Female Count 3 3 6
% of total 18,8% 18,8% 37,5%
Total Count 7 9 16
% of total 43,8% 56,2% 100,0%
Rarely Gender Male Count 42 47 89
% of total 26,1% 29,2% 55,3%
Female Count 29 43 72
% of total 18,0% 26,7% 44,7%
Total Count 71 90 161
% of total 44,1% 55,9% 100,0%
Often Gender Male Count 83 126 209
% of total 19,0% 28,8% 47,8%
Female Count 90 138 228
% of total 20,6% 31,6% 52,2%
Total Count 173 264 437
% of total 39,6% 60,4% 100,0%
Always Gender Male Count 28 24 52
% of total 29,5% 25,3% 54,7%
Female Count 13 30 43
% of total 13,7% 31,6% 45,3%
Total Count 41 54 95
% of total 43,2% 56,8% 100,0%
Total Gender Male Count 157 203 360
% of total 22,1% 28,6% 50,8%
Female Count 135 214 349
% of total 19,0% 30,2% 49,2%
Total Count 292 417 709
% of total 41,2% 58,8% 100,0%
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We found that when asked about their transfer of scientific learning, the more positive options of
often and always appear more in the responses given by students from semi-private schools (60.4%
and 56.8.%, respectively). As far as gender is concerned, the girls from both types of school show a
slightly more positive perception than boys.
The results for the two types of school are very similar for the two main variables (involvement in
science learning and learning transfer) when they are exploredmore in depth. There is a very positive
response to students’ involvement in scientific learning and its transfer, although the latter is more
established in semi-private schools. In general, the participants show a very positive attitude towards
science, emphasising their awareness of environmental issues and how natural resources are being
used, and highlighting their daily involvement in activities such as recycling and caring about
animals and plants that help to protect the natural environment. We understand that this is some-
thing students have learnt in school and then transferred to their daily lives. Therefore, in school,
students develop a sense of responsibility for taking care of the natural environment. Their new-
found environmental awareness and increased knowledge then transcend the boundaries of the
classroom and the school and translate into usefulness in the wider community, enhancing their
knowledge of the applicability of science at the same time.
4. Discussion
Capacity for applying scientific knowledge
First, we found that sixth-grade primary school students who participated in this study are able to
identify scientific issues, develop their own appreciation of the natural environment, understand
the impact of human activities on the environment and take decisions about they interact with it,
and apply scientific knowledge. They understand basic scientific texts and are able to transfer and
apply their knowledge to enhance their scientific learning. In general, the participants in our
study do show an interest in science. This is something also evidenced in previous results from
PISA, which showed that the scientific knowledge of Spanish students had improved year on year
since 2006. However, this progression was disrupted in 2018 when Spain received its worst test
results for science education since testing began in 2000 (OECD 2018), raising many questions
inside and outside of the education community (Torres Menárguez and Silió 2019). In this respect,
we need to bear in mind that the results presented in this article are for students aged between
11 and 12, whereas PISA analyses information from children who are 15 years old. Therefore, we
cannot make a direct comparison between the latest results from PISA and the results of our
study. Nevertheless, drawing on Mellado and Blanco (2013), we understand that the implications
of the results of our study are expected to be visible in the longer term. We argue that the latest
PISA outcomes should not discourage teachers, school leaders and policy makers from continuing
to support the engagement of primary school students in scientific learning that is transferable to
daily life. There is a risk that negative results in international assessments will be used to challenge
or interrupt existing long-term domestic policies, innovative practices and certain pedagogical
initiatives (Niemann, Martens, and Teltemann 2017). As discussed in the introduction of this
article, there is evidence of the positive impact on students’ learning experiences and the resulting
outcomes when a pedagogical strategy aimed at personal involvement of the student is adopted,
thereby enabling the transfer of learning to daily life situations (e.g. see: García-Carmona and
Acevedo-Díaz 2018; Georghiades 2000; Zembylas 2016).
Gender difference and type of school
The second point is concerned with gender differences. Dapía, Escudero-Cid, and Vidal (2019)
argue that in Spain the gender differences between primary school students in relation to scien-
tific learning have been underexplored. Our study contributes to this discussion by showing that
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boys and girls aged between 11 and 12 share a positive attitude towards science. For years,
women have been underrepresented in the scientific professions (Bamberger 2014; Watts 2014);
however, our study provides arguments to indicate the gender gap in science is changing. Our
data suggest there is no significant difference between the genders with regard to their percep-
tions of science and the transfer of scientific knowledge, and this is something that evidences a
change in relation to gender differences. This positive tendency is also observed in the latest PISA
reports. Although the difference between European countries does not give cause for concern,
there is still work to do because, on average, across OECD countries, it has been shown that
girls are slightly outperforming boys in science (OECD 2020). With this in mind, we agree with
Osborne, Simon, and Collins (2003), who suggest that nurturing a positive attitude towards scien-
tific learning in the early stages of education, paying special attention to transforming stereotypi-
cal views, should make a contribution towards ensuring a more balanced presence of the genders
in scientific professions.
There are some differences between state schools and semi-private schools. The students from
semi-private schools enjoy more opportunities for transferring their scientific learning than do stu-
dents from state schools. As both types of school follow the same curriculum, the difference lies in
the school organisation and the emphasis that semi-private schools put on adding value to the cur-
riculum, for example, through offering extracurricular activities and/or introducing innovative teach-
ing and learning methods. Differences between semi-private schools and state schools have
previously been explored, and it has been noted that students from the former tend to have
better perceptions of their educational experiences (e.g. Gibson and Davies 2008). We suggest
that this issue should be explored in more detail and that policy makers and education authorities
should pay attention to it, because there is a risk that differences between types of school may cause
an even more unbalanced education system (Ball 2017).
Improve scientific learning through its application
Finally, the participants in our study see themselves as able to apply what they have learnt about
science in school to common situations they may experience in daily life. They are interested in par-
ticipating in different scientific activities and they are pleased with their scientific knowledge, knowl-
edge that they find useful. As explained by Driver (1996), these first steps in primary education are
necessary if we want to develop a more scientifically literate society, a process that according to
Rosales Sánchez, Rodríguez Ortega, and Romero Ariza (2020) requires the student to have specific
knowledge, make a cognitive effort and, as has also been suggested in this study, be able to
apply his/her learning. Students’ views on the methodology used by their teachers for science
instruction show the lowest scores of the questionnaire. We recognise the challenges of teaching
science, but our findings suggest that teachers can still do more to provide a learning experience
that ensures primary school students acquire scientific understanding and the ability to transfer
scientific knowledge to contexts outside of school. In their book, Harlen and Qualter (2018)
discuss pedagogies that teachers can adopt for this purpose and we can summarise these into
three strategies: teaching through inquiry (using scientific material and information and communi-
cation technologies); introducing assessments that support the learning process; and taking advan-
tage of the learning opportunities provided by visits to natural spaces, places of work, science
centres and museums. The aim is that with the help of the teachers, students are able to reflect
on their perception of science so that later on they can formulate questions related to scientific
issues that emerge during their daily lives, creating a reciprocal learning process. Primary students
are active learners. This means that the teaching and learning processes must be based on active
and interactive methods. These should include activities that stimulate and motivate the develop-
ment of a critical, but positive attitude towards science that may influence students’ future career
decisions (Millar and Osborne 1998).
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4. Conclusions
If we consider the findings presented in this study, together with the arguments presented in the
literature, in a few years we could expect to see an increase in the interest in scientific careers, more-
over, an interest that includes more women. To maintain this tendency, it is vital that the education
community makes the process of acquiring scientific understanding, knowledge and skills meaning-
ful for daily life.
We can identify twomain limitations of this study. The first is its context and scope. This study con-
siders the views of students from Spain and, more specifically, from the area of Castilla y Leon. It is not
our intention to claim that this is representative of the situation in the country as a whole or that the
resultsmirror what happens in an international context.We understand that tomake this kind of claim
we would need to expand our study to include more contextual variables. However, we believe that
this study contributes to current debates about the interest young people have in science and scien-
tific careers, showing that changes in how science education is delivered are already having an impact
on how primary school students perceive and engage with science. In a more controversial sense, we
invite practitioners to use the results of studies, such as the one discussed in this article, to develop
pedagogic arguments that can be used to challenge short-term administrative decisions based on
the latest international assessment results. The second limitation of the study is the constraints
imposed by themethodology. We have presented a simple but accessible statistical analysis that pro-
vides the reader with an easy understanding of the data. To some extent, it may have limited the
potential of the study if it had presented a more sophisticated analysis, because the one contained
herein is more accessible to a greater number of members of the education community.
To conclude, we suggest that more support needs to be put in place to avoid an increase in the
gap between the science education delivered at semi-private schools and that offered by state
schools, because this could create major socioeconomic divisions in the future. Encouraging teachers
to use teaching and scientific resources differently and providing more opportunities for visiting and
experiencing the world of science seem to be learning strategies that have not yet been fully
exploited. Therefore, we invite teachers to introduce relevant changes that will help students
attach new meanings to their school learning and lead to a more positive attitude towards
science. It would help them to navigate secondary education more confidently and, perhaps,
arouse a strong passion for science.
Note
1. A semi-private school in Spain (Colegio concertado) is a private school subsidised by the government. This type of
school implies a public–private partnership. Generally, students do not pay fees for attending these schools at
compulsory education levels.
Disclosure statement
No potential conflict of interest was reported by the author(s).
ORCID
Amparo Jimenez http://orcid.org/0000-0002-2739-6581
David Menendez Alvarez-Hevia http://orcid.org/0000-0003-2138-1490
References
Arandia, E., K. Zuza, and J. Guisasola. 2016. “Actitudes y motivaciones de los estudiantes de ciencias en Bachillerato y
Universidad hacia el aprendizaje de la física.” Revista Eureka sobre enseñanza y divulgación de las ciencias 13 (3):
558–573. http://dx.doi.org/10.25267/Rev_Eureka_ensen_divulg_cienc.2016.v13.i3.04http://reuredc.uca.es.
Ball, S. J. 2017. The Education Debate. 3rd ed. London: Policy Press.
EDUCATION 3–13 11
Bamberger, Y. M. 2014. “Encouraging Girls Into Science and Technology with Feminine Role Model: Does This Work?”
Journal of Science Education and Technology 23 (4): 549–561. doi:10.1007/s10956-014-9487-7.
Cavas, B. 2015. “Research Trends in Science Education International: A Content Analysis for the Last Five Years (2011-
2015).” Science Education International 25 (4): 573–588.
Dapía, M., R. Escudero-Cid, and M. Vidal. 2019. “¿Tiene género la ciencia? Conocimientos y actitudes hacia la Ciencia en
niñas y niños de Educación Primaria.” Revista Eureka sobre Enseñanza y Divulgación de las Ciencias 16 (3): 3201. doi:10.
25267/Rev_Eureka_ensen_divulg_cienc.2019.v16.i3.3302.
De Boer, G. E. 2011. “The Globalization of Science Education.” Journal of Research in Science Teaching 48 (6): 567–591.
doi:10.1002/tea.20421.
DeWitt, J., L. Archer, and A. Mau. 2016. “Dimensions of Science Capital: Exploring its Potential for Understanding
Students’ Science Participation.” International Journal of Science Education 38 (16): 2431–2449. doi:10.1080/
09500693.2016.1248520.
Dolin, J. 2007. ““Science Education Standards and Science Assessment in Denmark”.” InMaking it Comparable: Standards
in Science Education, edited by D. Waddington, P. Nentwig, and S. Schanze, 71–82. Münster: Waxmann.
Driver, R. 1996. Young People’s Images of Science. Buckingham: Open University Press.
Fernández Cézar, R., and N. Solano Pinto. 2017. “Attitude Towards School Science in Primary Education in Spain.” Revista
electrónica de investigación educativa 19 (4): 112–123. doi:10.24320/redie.2017.19.4.1393.
García-Carmona, A., and J. A. Acevedo-Díaz. 2018. “The Nature of Scientific Practice and Science Education: Rationale of
a Set of Essential Pedagogical Principles.” Science & Education 27: 435–455. doi:10.1007/s11191-018-9984-9.
Garritz, A. 2010. “La enseñanza de la ciencia en una sociedad con incertidumbre y cambios acelerados.” Enseñanza de las
Ciencias 28 (3): 315–326. doi:10.5565/rev/ec/v28n3.4.
Georghiades, P. 2000. “Beyond Conceptual Change Learning in Science Education: Focusing on Transfer, Durability and
Metacognition.” Educational Research 42 (2): 119–139. doi:10.1080/001318800363773.
Gibson, H., and B. Davies. 2008. “The Impact of Public Private Partnerships on Education: A Case Study of Sewell Group
Plc and Victoria Dock Primary School.” International Journal of Educational Management 22 (1): 74–89. doi:10.1108/
09513540810844576.
Gorard, S. 2021. “How to Make Sense of Statistics: Everything you Need to Know About Using Numbers in Social Science”.
London: SAGE.
Harlen, W., and A. Qualter. 2018. The Teaching of Science in Primary Schools. 7th ed. Abingdon: Routledge.
Hodson, D. 2003. “Time for Action: Science Education for an Alternative Future.” International Journal of Science
Education 25 (6): 645–670. doi:10.1080/09500690305021.
Laugksch, R. C. 2000. “Scientific Literacy: A Conceptual Overview.” Science Education 84 (1): 71–94. doi:10.1002/
(SICI)1098-237X(200001)84:13.0.CO;2-C.
Linder, C., L. Östman, D. Roberts, P. Wickman, G. Erickson, and A. MacKinnon. 2011. Exploring the Landscape of Scientific
Literacy. London: Routledge.
Logan, M., and K. Skamp. 2008. “Engaging Students in Science Across the Primary Secondary Interface: Listening to the
Students’ Voice.” Research in Science Education 38: 501–527. doi:10.1007/s11165-007-9063-.
Lupión-Cobos, T., A. J. Franco-Mariscal, and J. R. Girón-Gambero. 2019. “Predictores de vocación en Ciencia y Tecnología
en jóvenes: Estudio de casos sobre percepciones de alumnado de secundaria y la influencia de participar en experi-
encias educativas innovadoras.” Revista Eureka sobre Enseñanza y Divulgación de las Ciencias 16 (3): 3102. doi:10.
25267/Rev_Eureka_ensen_divulg_cienc.2019.v16.i3.3102.
Martín, C., T. Prieto, and M. A. Jiménez. 2015. “Tendencias del Profesorado de Ciencias en Formación Inicial Sobre las
Estrategias Metodológicas en la Enseñanza de las Ciencias. Estudio de un Caso en Málaga.” Enseñanza de las
Ciencias 33 (1): 167–184. doi:10.5565/rev/ensciencias.1500.
Mato, M. D., E. Espiñeira, and R. Chao. 2014. “Dimensión Afectiva Hacia la Matemática; Resultados de un Análisis en
Educación Primaria.” Revista de Investigación Educativa 32 (1): 57–72. doi:10.6018/rie.32.1.164921.
Mellado, V., and L. J. Blanco. 2013. ““Introducción”.” In Las Emociones en la Enseñanza y el Aprendizaje de las Ciencias
Experimentales y las Matemáticas, edited by V. Mellado, L. J. Blanco, A. B. Borrachero, and J. A. Cárdenas, vii-xviii.
Badajoz: Deprofe.
Méndez, D., A. Méndez, and F. Fernández Rio. 2015. “Análisis y valoración del proceso de incorporación a las
Competencias Básicas en Educación Primaria.” Revista de investigación educativa 33 (1): 233–246. doi:10.6018/rie.
33.1.183841.
Millar, R., and J. Osborne. 1998. Beyond 2000: Science Education for the Future. London: King s College London School of
Education.
Niemann, D., K. Martens, and H. Teltemann. 2017. “PISA and its Consequences: Shaping Education Policies Through
International Comparisons.” European Journal of Education 52 (2): 175–183. doi:10.1111/ejed.12220.
Nordine, J., J. Krajcik, and D. Fortus. 2011. “Transforming Energy Instruction in Middle School to Support Integrated
Understanding and Future Learning.” Science Education 95: 670–699. doi:10.1002/sce.20423.
OECD. 2018. Programme for International Student Assessment (PISA) Result from PISA 2018. Retrived 15 January 2021
from https://www.oecd.org/pisa/publications/PISA2018_CN_ESP.pdf.
12 A. JIMENEZ AND D. MENENDEZ ALVAREZ-HEVIA
OECD. 2020. “Girls’ and boys’ performance in PISA”. In PISA 2018 Results (Volume II): Where All Students Can Succeed,
OECD Publishing, Paris. https://doi.org/10.1787/f56f8c26-en.
Osborne, J., S. Simon, and S. Collins. 2003. “Attitudes Towards Science: A Review of the Literature and its Implications.”
International Journal of Science Education 25 (9): 1049–1079. doi:10.1080/0950069032000032199.
Pérez, A. 2005. Evaluación nacional de actitudes y valores hacia la ciencia en entornos educativos. Madrid: FECYT.
Rodríguez Mantilla, J. M., and M. J. Fernández Díaz. 2015. “Diseño y validación de un instrumento de medida del clima en
centros de educación secundaria.” Educación XX1 18 (1): 71–98. doi:10.5944/educxx1.18.1.12312.
Romine, W. L., and T. D. Sadler. 2016. “Measuring Changes in Interest in Science and Technology at the College Level in
Response to two Instructional Interventions.” Research in Science Education 46 (3): 309–327. doi:10.1007/s11165-014-
9452-8.
Rosales Sánchez, E. M., P. G. Rodríguez Ortega, and M. Romero Ariza. 2020. “Conocimiento, demanda cognitiva y con-
textos en la evaluación de la alfabetización científica en PISA.” Revista Eureka sobre Enseñanza y Divulgación de las
Ciencias 17 (2): 2302. doi:10.25267/Rev_Eureka_ensen_divulg_cienc.2020.v17.i2.2302.
Silver, A., and B. S. Rushton. 2008. “Primary-school Children’s Attitudes Towards Science, Engineering and Technology
and Their Images of Scientists and Engineers.” Education 3-13 36 (1): 51–67. doi:10.1080/03004270701576786.
Toma, R., and I. Greca. 2018. “The Effect of Integrative STEM Instruction on Elementary Students’ Attitudes Toward
Science.” Eurasia Journal of Mathematics, Science & Technology Education 14 (4): 1383–1395. doi:10.29333/ejmste/
83676.
Torres Menárguez, E., and A. Silió. 2019 December 30. Spain receives its worst ever science results in PISA test. El Pais,
Retrived from: https://english.elpais.com/elpais/2019/12/03/inenglish/1575369906_497404.html.
United Nations. 1998. The Universal Declaration of Human Rights, 1948-1998. New York: United Nations Dept. of Public
Information.
Vázquez, A., and M. A. Manassero. 2007. “En defensa de las actitudes y emociones en la educación científica (I):
Evidencias y argumentos generales.” Revista Eureka sobre Enseñanza y Divulgación de las Ciencias 4 (2): 246–271.
doi:10.25267/Rev_Eureka_ensen_divulg_cienc.2007.v4.i2.03.
Vázquez, A., and M. A. Manassero. 2015. “La elección de estudios superiores científico-técnicos: análisis de algunos fac-
tores determinantes en seis países.” Revista Eureka sobre Enseñanza y Divulgación de las Ciencias 12 (2): 264–277.
doi:10.25267/Rev_Eureka_ensen_divulg_cienc.2015.v12.i2.03.
Vázquez, A., and M. A. Manassero. 2018. “The Epistemic Knowledge of Scientific Competence in the Evaluation PISA
2015.” Revista de Educación 380: 103–128. doi:10.4438/1988-592X-RE-2017-380-374.
Watts, R. 2014. “Females in Science: a Contradictory Concept?” Educational Research 56 (2): 126–136. doi:10.1080/
00131881.2014.898910.
Yang, J., T. LaBounty, S. Ekker, et al. 2016. “Students Being and Becoming Scientists: Measured Success in a Novel Science
Education Partnership.” Palgrave Commun 2: 16005. doi:10.1057/palcomms.2016.5.
Zembylas, M. 2016. “Making Sense of the Complex Entanglement Between Emotion and Pedagogy: Contributions of the
Affective Turn.” Cult Stud of Sci Educ 11: 539–550. doi:10.1007/s11422-014-9623-y.
EDUCATION 3–13 13
